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ABSTRACT

In the Bı́lina Mine (Czech Republic), a very chemically pure material corresponding to
hartite was found as a product of distillation into the pelosiderite nodule during coalifi-
cation of a lignite seam in the Miocene or later. The amount of the material available
allowed characterizing this natural mineral equivalent of the hydrocarbon (1)-phyllocla-
dane [16a(H)-phyllocladane] thoroughly.

Elementary analysis of hartite from Bı́lina gave C 5 87.45 wt% and H 5 12.55 wt%,
which corresponds to the formula C20H34. The IR spectrum demonstrated the presence of
gem-dimethyl groups (doublet dsCH3 at 1369 and 1383 cm21). Other bands indicated the
presence of methyl and methylene groups. NMR studies showed that the hydrocarbon
(hartite) molecule contains four CH3 groups, nine CH2 groups, four CH groups, and three
quaternary carbon atoms. The sample exhibits a well-defined melting point between 71
and 71.5 8C. Measurements of optical rotation gave [a]D5 124.28 (CHCl3, c 5 0.7). Lattice
parameters from single-crystal study measured at 293(2) K were a 5 11.407 (1), b 5
20.952 (2), c 5 7.4060 (8) Å, a 5 93.941 (9)8, b 5 100.750 (8)8, and g 5 80.499 (9)8.
The crystal system is triclinic with space group Pl, Z 5 4, V 5 1713.8 (3) Å3. Densities
are Dm 5 1.04 g/cm3 and Dx 5 1.064 g/cm3, respectively. Isotopic composition of C in
hartite from Bı́lina gave d13C(PDB) 5 224.4(1) ‰, a common value for coal and organic
sedimentary material derived from higher plants.

INTRODUCTION

Most of the data characterizing hartite, so far, was ob-
tained from products of lignite extraction using organic
solvents and repeated crystallization. Colorless tabular
crystals were usually obtained by dissolving lignite, pu-
rification, repeated crystallization, and a slow gradual
evaporation of the solvent. These crystals were identified
as bombiccite, hartite, or simply phyllocladane in numer-
ous previous studies (Pellizzer 1955a, 1955b; Serantoni
et al. 1978; Alexander et al. 1987; Vávra 1993).

White, waxy lustrous, coarse crystalline to lamellar ag-
gregates and coatings of hartite were identified in a pe-
losiderite at the base of an Early Miocene lignite seam in
the Bı́lina Mines of the North Bohemian lignite Basin
(Czech Republic). The mineral was also found in the
form of whitish coatings and thin crystalline crusts in
fractures of fossil coalified and silicified tree trunks in the
roof of the lignite seam of the same mine.

Purification using chemical methods as previously re-
quired was not needed. Except for morphological data
published earlier (see below), this is the first time that
physical, chemical, and structural data were simulta-
neously obtained from genuine natural hartite.
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HISTORY OF HARTITE INVESTIGATION

The mineral hartite was originally described by Hai-
dinger (1841) from lignite in a coal seam of Carpathian
age (Middle Miocene) at Oberhart near Gloggnitz, Lower
Austria. Type material of hartite is kept at the Krahuletz
Museum, A-3730 Eggenburg, Krahuletzplatz 1, Lower
Austria, in the mineralogical collection of ‘‘Niederöster-
reichisches Landesmuseum.’’ Hartite was later identified
in a woody substance of lignite from Rosenthal near Kö-
flach in Lower Austria by Kenngott (1856) who also gave
its density (1.036–1.060 g/cm3) and hardness (1 on the
scale of Mohs). Tiny, well-preserved, triclinic crystals of
hartite in lignite from Oberdorf near Voitsberg in Styria
(Austria) were described by Rumpf (1869 and 1870) who
also provided morphological data and crystal drawings.
Machatschki (1924), using goniometric measurements,
established the axial ratio a:b:c 5 1.8237:1:0.6568 and
angles a 5 1008269, b 5 938449, and g 5 808349.

More recently hartite also has been described from
Göriach near Turnau in Austria (Sigmund 1918) and from
Terni, Montevaso, and Castelnuovo di Valdarno in the
Florence area, Italy (Bombicci 1869; Ciusa and Galizzi
1921).

Hofmannite and branchite, described by Boeris (1921),
and iosene identified by Soltys (1929), are identical with


